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cost and  complexity  to  the development of coal gasification processes.
If  a promising possibility  developed,  a sharing of R&D  costs between DOE
and industry would be desirable.    Exploratory and basic work on new ap-
proaches  to hydrogen production should be supported by the Department  of
Energy where good ideas  and competent research teams can be identified.

Chemistry  of  Raw Liquids and Chemical Reactions  in Refining

The  chemical properties  of  shale liquids  differ markedly from those  of
petroleum.     They are,  in general,  more heavily laden with nitrogen,
sulfur,  and oxygen,   and some contain wide varieties  of  trace elements.
Coal liquids  from direct  conversion processes  contain large  concentrations
of  polycyclic aromatic compounds,  a few of which are known carcinogens.

These  characteristics have important implications  for  refining,   the
environment,  and the health of synthetic fuel workers and the public.
A comprehensive  and  accurate picture of  the  compositions  of  coal and  shale
liquids  is  obviously vital.    While some federally funded work is being
carried out  at  universities  and federal laboratories,  more  effort is
needed in these areas.

Indirect Liquefaction

Indirect  coal liquefaction may prove competitive with direct liquefac-
tion as  a means   of  producing gasoline,  diesel fuel,  and  jet fuels.     The
indirect process   (involving  gasification,  gas purification,  and subse-
quent  liquefaction)  has  the  advantage of  removing all of  the impurities
of  the  feed coal but,  in the Fischer-Tropsch process as  operated commer-
cially at  SASOL,  it  results  in an olefinic gasoline that requires further
treatment.     In addition,  the SASOL  gasoline contains a  range of  chemicals
that must  be  separated out  for other applications or further conversion.

If  more  selective catalysts for indirect  liquefaction can be devel-
oped,   this Fischer-Tropsch process,  which now appears  to be more expensive
than direct  liquefaction, will appear more competitive when the overall
goal is  considered.     Research  on new catalysts,  with the objective of
producing a greater proportion of  transportation fuel  of the desired
quality  should  be  encouraged.     Some very promising developments have
taken place  recently;   for example,  industry has  developed an indirect
process  for  the  selective  conversion of  synthetic gas  to high-octane
gasoline by converting the  gas to methanol, which is  then converted to
high-octane  gasoline over a zeolite  catalyst.

Health and Environmental Impacts

The ecological and health impacts of introducing synthetic liquids into
the refining system deserve and require careful study. Refinery efflu-
ents and emissions must be better characterized, and their potential